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" No other human occupation opens so wide a field for the profitable 
and agreeable combination of labor with cultivated thought as agri- 
culture." — Abraham Lincoln 

The progress of democracy depends ultimately upon the 
solution of human needs. Increased food production is the 
crying need of the world to-day. The next few years will call 
for the greatest skill in American agriculture. The com- 
bination of cultivated thought with labor increases efficiency 
in farming, which in turn means better profits and increased 
satisfaction in farm living. The College of Agriculture, thru the 
Reading Course for the Farm, offers thirteen series of lessons for 
home study free to residents of New York State. The attached 
discussion paper gives details about these series. The reading 
course lessons are elementary and brief. Three advanced 
reading courses, in farm crops, fruit growing, and vegetable 
gardening, provide more complete instruction in accordance 
with modern correspondence methods. 

In a number of communities groups have organized for 1,1 u» 
discussion and study of common problems, and have adopted 
the name Cornell vStudy (Ink The priman purposi of a 
Cornell study club is to furnish an occasion and an incentive 
for discussing reading course lessons for t he farm and lor I he 
farm home, but the objects include the accomplishment of local 
improvements, the encouraging of cooperative 
ing, and the bringing of outside speakers into the commumi \ 
Cornell study clubs are educational and social center:;, and 
should, develop local leadership and the - human resource: 
of the community. Assistance is given in organi/in) 1 and 
conducting clubs, and speakers are sent to club:; ocea: ionnlly 
in connection with the regular extension wort of the 
College. 

Correspondence is a medium for the exchange of helpful 
information. Letters will receive careful nth nl ion 
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Beekeeping should receive more attention in the United States than 
has heretofore been given it. The sugar shortage occasioned by the 
war has brought honey into well-deserved prominence, for it is a first-class 
substitute for cane and beet sugar in many ways. Methods of using 
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FlG. 35. AN IDEALLY SITUATED APIARY 

It is protected on the north and west by a small grove and a tree-covered hill, but is open and level 
on the south and east. Scattered trees afford ample shade for most of the hives during the greater 
part of the day, and a small stream flows thru the yard; see also figure 37 



honey learned during the stress of war will continue for years and make 
the supply insufficient to meet the demand; therefore beekeepers should 
increase the output by practicing modern methods. 

Bees may be kept for the pleasure of following some clean, interesting 
out-of-door pursuit, or they may be kept for the financial returns from 
the sale of honey and wax. Whatever the reason for keeping them, 
bees should be made to harvest the greatest amount of nectar possible 
for the locality in which they are placed. 
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Any locality will support a few colonies of bees; many parts of the 
country now unoccupied by apiaries would yield, surplus honey from 
hundreds of colonies. It has been estimated conservatively that more 
than one-half of the nectar secreted by plants in the United States each 
year is lost. The honeybee alone can make these valuable plant secretions 
available as food for man. Every colony of bees established where the 
insects can be of use in saving a highly nutritious food material is an 
asset to the country. 

BEEKEEPING, PAST AND PRESENT 

Owning bees that look after themselves and keeping bees according 
to modern methods are widely different practices. Bees have been kept 
by man in various ways for centuries, but in the United States the science 
of beekeeping began when the hive with movable frames was patented 
on October 5, 1852, by L. L. Langstroth, who has been called the father 
of modern beekeeping. The haphazard practices and the crude equip- 
ment of early days have largely disappeared since the date of Langstroth's 
invention , but unfortunately a few individuals still cling to the unpractical 
methods of former times. Such beekeepers should adopt at once the 
more profitable methods known to-day, and thus make their stock yield 
more than indifferent returns. 

Formerly, bees were captured or bought in a swarm, and shaken into 
the first convenient receptacle — a box, a nail keg, a hollow log, or a 
straw skep if the farmer possessed one. The box was most often used, 
and from this source comes the box hive in use even to-day. Any con- 
tainer that would keep out rain was considered a good enough home for 
bees. A section of hollow log was called a " gum," and this crudity was 
even more objectionable than the box hive, which at its best was clumsy 
and difficult to handle. It was customary to place bees in some out-of-the- 
way corner, and there let them remain, forgotten, until autumn. The bee- 
keeper would then apply brimstone to the strongest colonies, and, after 
wholesale destruction of the bees, would be able to scoop out a dozen or 
more pounds of questionable honey if the season had been favorable. 
Such a practice is as much to be deplored as would be the inconceivable 
performance of smothering poultry in order to get the eggs they had laid. 
Better methods of manipulating bees were then unknown, which explains 
the reason for such a performance altho it does not lessen the cruelty. 

What took place in the hive during the summer, the presence of disease 
and its attendant evils, could hardly be of interest to the early beekeeper. 
The cross-combed, gummy interior of the box hive made investigation 
almost impossible, and it was willingly neglected or not th<>ii,".li! <>l ;i! all. 
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The introduction of the hive with movable frames was the first of the 
revolutionizing changes that have made apiculture a valuable branch 
of agriculture and interesting to many who follow urban occupations. 
With the perfected movable frame, the simplified hive, the comb founda- 
tion, and other improved equipment, the yield of honey by colony has 
been wonderfully increased. 

Beekeeping is a business requiring knowledge of many things. No one 
should go into it without special training for it in both theory and practice. 
No one should keep bees who cannot give them time and attention, or 
who does not know how to recognize and control the common bee diseases. 
The neglected bee yard is not only unprofitable to its owner, it is also a 
menace to all other bee yards in the neighborhood. 

Since pasturage for the bees is the first requisite for their successful 
maintenance, the prospective beekeeper should first consider whether 
the territory over which his bees would roam in search of nectar is already 
fully occupied. 

BEES AS POLLINIZERS 

The honeybee is an unquestionable aid in the production of fruit crops. 
Some tree fruits require cross-pollination, and in those cases a good set 
of fruit can be had only when insects are present in large numbers during 
the period of bloom. If colonies of bees are placed in the orchard they 
will effect widespread cross-pollination at a period when other pollen- 
carrying insects are not abundant. Many authorities maintain that the 
honeybee is more valuable in this capacity than as a storer of honey. 
Fruit growers in well-known fruit districts of Washington and Oregon 
consider this function of the bee so important that each year they place 
large numbers of bees in their orchards without harvesting an ounce of 
hone}^ from them. 

Some orchardists object to the honeybee on one or two important 
grounds. The first and most persistent is that it spreads serious fruit 
tree diseases from orchard to orchard. The honeybee does not spread 
disease any more freely than do the hundreds of species of wild insects 
that work in the blossoms of fruit trees. If the orchardist is going to 
exclude honeybees on such grounds, he must devise means of keeping out 
the other insects also. Extensive inquiry into the carrying of tree diseases 
by bees, has been made, and the view taken by many fruit growers may 
be regarded as unreasonably apprehensive. 

A second objection to bees is that they injure ripe fruit by puncturing it. 
This supposition is wholly unwarranted, and has been disproved by many 
investigators. The honeybee will not break the skin of any fruit in order 
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to obtain its juice. After fruit has been opened by rubbing, by birds, 
and by insects other than bees — for example, the hornet — bees will suck 
out the sweet parts, but experiment has shown that sound fruit can be 
placed in the hive, where it is surrounded by thousands of bees, and taken 
out undamaged. 

Fruit growers, however, are not the only ones who benefit by the pollen- 
laden bee. When such crops as buckwheat are grown where bees are 
numerous, the yield is larger than when grown where there are but few 
bees. Buckwheat honey, while dark, is nevertheless good and much in 
demand. 

ESTABLISHING THE APIARY 

POINTS FOR BEGINNERS 

Many persons fear alike all insects that are capable of inflicting a sting, 
and make no distinction between the ferocious disposition of the yellow- 
jacket and the inoffensiveness of the gentle Italian bee. The sting of 
the honeybee is assuredly not pleasant to any one, but fortunately many 
individuals are able to withstand the stings incident to beekeeping with 
greater fortitude than other persons. A few, however, cannot endure 
the poison of bee stings at all; they suffer excessively, and but rarely 
become immune to the toxic injections that accompany the punctures 
of bees. These individuals of course should not keep bees. To forego 
beekeeping on the plea of timidity, would be a serious mistake indeed. 
The bee veil, the gloves, the smoker, and above all the intelligent .handling 
of Italian bees should give sufficient confidence to any beginner. Later 
when contact has made him familiar with the ways of these interesting 
insects, he will cease to regard them with suspicion and will find it both 
safe and pleasurable to handle them freely. 

Some knowledge of the scientific principles underlying the management 
of a modern apiary, and an enthusiastic determination to succeed, are 
requirements the beginner should have. Reading and careful study will 
aid him in mastering principles and prevent him from making serious 
and discouraging mistakes at the outset. He should visit an apiary and 
take note of the way an experienced beekeeper manipulates his colonies. 
When certain that his interest in apiculture is not superficial, he should 
send to some reliable dealer in apiary supplies for a catalog. Then he 
should consult some beekeeper in his vicinity, and bargain for stock guar- 
anteed to be free from the disease known as foul brood. It is best to start 
on a small scale, and accumulate experience gradually by actual hand- 
ling and study of the bees. The person who is unwilling to pay strict 
attention to details should not keep bees. 
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SITE FOR THE APIARY 

Bees may be kept in almost any location in town or country, provided 
shade, protection from prevailing winds, and fresh water can be supplied. 
The limiting factor to the number of bees kept in any one place is the 
amount of pasturage (nectar-secreting plants) available. 

A town or city dweller may utilize part of his garden, his lawn, or even 
the roof of his dwelling for a small apiary. There are roof apiaries in 
the heart of many large cities, and one at Ithaca, New York, has been 




PHOTOGRAPH BY C. R. YIH 

Fig. 36. A POORLY ARRANGED apiary 



run successfully for a number of years. One ingenious beekeeper har- 
vested a good crop of honey from hives placed on the front veranda of his 
town dwelling. This is an extreme case, but indicates a possibility. 
In the country the question of space is not so vexing as in towns, but the 
selection of an ideal location for an apiary may be difficult even on a 
large farm. 

The hives must be shaded during the hottest parts of the day ; otherwise 
the comb will melt, the brood will die, loafing will be encouraged, the 
bees will hang outside the hives instead of going to the field, and many 
of them will be required for fanning in the overheated brood chamber, 
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thereby losing much time and energy. Adequate shade must be provided 
in roof apiaries especially, or they will be a failure. 

Bees cannot rear brood without plenty of fresh water. If this is not 
provided, the amount of brood will steadily decrease, and the colony will 
suffer such loss that it will be worthless as a nectar-gathering organization. 

Protection from strong winds must be given. Hives placed where the 
prevailing winds constantly sweep should be protected by a windbreak. 
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FlG. 37. THE APIARY SHOWN IN FIGURE 35 IN WINTER 
The stands are properly spaced and arranged in rectangular formation 



Bees that are buffeted about when coming in with heavy loads soon become 
worn out and discouraged, and the surplus of honey is greatly reduced. 

An apiary site well out of the city, and typical of the choice that is 
often made by farmers who keep bees extensively but prefer to have 
them on ground that is useless for other purposes, is shown in figure 36. 
This site has both advantages .and drawbacks. It is well shaded and 
is near a never-failing stream. The hill in the background affords absolute 
protection from north and west winds. Furthermore this apiary is 
situated in the heart of a locality where fruit trees and buckwheat, clover, 
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and other honey plants are abundant. Bees will forage several miles 
if necessary, but pasturage of this kind will yield but little if any surplus 
honey. On the other hand this site has two disadvantages. First, the 
grove in which it is located completely surrounds it; bees returning in all 
directions from the field must rise above the trees. Removing the trees 
on the south and the east would improve this site. Second, an apiary 
situated in a wood is likely to be infested with mice and skunks, which 
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FlG. 38. EXAMINING COMB IN A STANDARD HIVE WITH MOVABLE FRAMES 

The worker should sit at the side of the hive and hold the frame so that the light strikes over liis* 
shoulder into the cells. Beside him are a bee smoker and a combination tool box and seat 

are sure to prove troublesome. These pests can be combated successfully, 
however, by the watchful beekeeper. 

An ideally situated apiary is shown in figures 35 and 37. It is protected 
on the north and the west by a small grove and a tree-covered hill, but 
is open and level to the south and the east. Scattered trees afford ample 
shade for most of the hives during the greater part of the day, and a small 
stream flows thru the yard. However varied the possibilities for the 
apiary site, results can be satisfactory only when the fundamentals — 
shade, water, protection from strong winds, and pasturage — have been 
duly- considered and favorably combined. 
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SELECTING THE STOCK 

The honeybee (Apis mellifica) is best known in the United States at 
present by two races, the black, or German, bee and the Italian bee. 
Other varieties have been introduced and crosses between black and 
Italian bees are found. For practical purposes no race of these insects 
superior to the Italian has as yet been brought to this country. 

The black, or German, bees, often spoken of as "wild," are vicious 
and difficult to handle. They are good honey gatherers when the colonies 
are strong, but are much more susceptible to foul brood than the Italians. 

Black bees and their hybrids are 
not recommended, and should 
not be bought unless an Italian 
queen is given them immedi- 
ately. 

The three-banded Italians are 
the most beautiful, docile, and 
reliable bees that can be ob- 
tained. They are used almost 
exclusively in the best apiaries. 
They show less inclination to 
swarm than other races; they 
gather great quantities of honey 
if colonies are kept strong; they 
keep out the wax moth, a most 
destructive pest ; they are hardy ; 
and finally, a careful investiga- 
tion made at the New York 
State College of Agriculture dur- 
ing the summer of 191 8 showed 
that they excel in keeping their 
brood combs clean, which enables them to keep out European foul 
brood more successfully than any other race of bees in this country. 
The peaceful disposition of the three-banded Italian should recommend 
it particularly to beginners. It is. rarely cross, even at times when black 
bees are wholly unmanageable. Giving Italian queens to all colonies 
cannot be too strongly urged. 

Bees should be bought from stock near at hand except when they 
have been kept in box hives. Thoro examination of the brood nest of 
a box hive is impossible, and if disease is present it will be transferred 
with the colony to the hive of the purchaser. 

If bees are in hives with movable frames, the beginner should insist on 
seeing a frame or two before he buys them. Even tho inexperienced he 
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should be able to note the following conditions if present. The cappings 
of the cells should not be sunken or show irregular perforations. Holding 
a frame at such an angle that the light strikes into the cells (fig. 38), 
he should note the condition of the larvae (brood in the cells). If any 
appear shrunken or are of a color other than pearly white, he may be sure 
that something is wrong and he should go elsewhere to buy his bees. 

It is unwise to buy bees in antiquated or ill-constructed hives. The 
standard ten-frame dovetailed 
hive should be obtained from a 
dealer if such equipment cannot 
be bought with the bees. 

If bees cannot be obtained 
from a local beekeeper, they 
may be bought by the pound 
from a dealer who makes a 
specialty of selling bees in this 
manner. Names of such dealers 
are given in The American Bee 
Journal, published at Hamilton, 
Illinois. A two-pound package 
of bees bought in June or July 
costs about five dollars. To this 
price must be added two dollars 
for a tested Italian queen for 
the colony. A tested queen is 
one that has been mated and 
kept long enough by the dealer 
to enable him to determine from 
the appearance of her first off- 
spring that her mating was with 
a drone of her own race. A small 
colony of this kind is called a 
nucleus. It will build up rapidly 

and produce a Strong COlony by tains a large amount of drone cells. " Compare it with 
. the comb shown in figure 47 

autumn, but of course such a 

colony will store no surplus honey during the first season. 

As previously stated, it is better to buy bees near at hand if possible; 
then the risk of losing them by death in transportation is obviated. If black 
or hybrid bees are bought, they can be rapidly transformed into an Italian 
colony by introducing a tested queen of that race. Also if the queen bought 
with the bees does not lay in at least six of the brood frames, or if she scat- 
ters her eggs thinly over much, space, she is probably too old to keep the 
colony strong, and a young queen should be obtained to take her place. 
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INTRODUCING A NEW QUEEN 

A young queen cannot be placed in a colony of bees without first taking 
the precaution of introducing her. Each colony of bees has an individual 
odor, and a stranger detected by the sense of smell is immediately destroyed 
by the inmates of the hive unless steps are taken by the beekeeper to 
protect the intruder until she has acquired the general colony odor. 
Protecting a new queen until the bees liberate and accept her, is technically 
known as introducing. 

The usual way to introduce a queen received by mail, is to place the 
mailing cage in which she arrives between two frames of the brood chamber, 
after having removed the old queen. If the old queen is not removed, 
the bees will not accept her successor. The cage should be inserted so 
that the candy found in one end of it is well down between the frames. 
The hive inmates will at once begin gnawing away the cardboard covering 
the exit, after which they will eat out the candy and free the new queen 
in about twenty-four hours. By that time she will have taken on the 
odor of the hive, and the bees will accept her without trouble. The hive 
should not be opened for several days after introducing a new queen, 
for bees at times become excited and will kill or injure her if this is done. 

TRANSFERRING bees to a new hive 

If bees have been bought in box hives, skeps, or kegs, they should be 
transferred to standard hives. The best time to transfer bees is during 
the period of fruit bloom or before clover bloom. A common method 
for transferring is as follows : 

Blow a few puffs of smoke into the hive; this will start the bees into 
the cells where they fill their honey stomachs — they are good-natured 
when in this condition and can be easily handled. Take the hive up 
gently and set it a few feet to one side. Place the modern hive with 
wired frames and full sheet foundation on the stand of the old hive. Turn 
the old hive bottom side up, or, if the bottom is nailed fast, with a chisel 
remove two or three boards from the top. Over the opening thus made, 
place an empty box that exactly covers the aperture. With two heavy 
sticks pound vigorously the sides of the box hive until most of the bees 
leave their old quarters, crawl up, and cluster in the box that was placed 
above. This operation may require ten or fifteen minutes. Remove the 
box with the bees, and shake the cluster on a sheet of paper spread in 
front of the new hive. The bees will enter, and the transfer is completed. 
After twenty-one days the brood will all have emerged, and these young 
bees should then be removed in the manner just described and united 
with those previously transferred. The old combs from the box hive may 
then be melted. It does not pay to save irregular combs that come. from 
such a source, owing to the large amount of drone comb that they contain. 
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It may be necessary to add a comb of brood from some other hive in 
order to keep the bees in a new hive. If this is done, the brood should 
be placed in the middle of the new hive. 

If no nectar is coming in from the field at the time of transferring, the 
bees should be fed with sugar sirup made from two parts of granulated 
sugar to one of water with one-half teaspoonful of tartaric acid to each 
ten pounds of sirup. 

Another method of 
transferring that is 
simple and effective is 
illustrated in figure 41. 
The skep or the box 
hive is turned bottom 
side up, and a Porter 
bee-escape board (fig. 
41, b) is placed over it 
so that the bees can go 
up but cannot return 
to the combs below. 
The modern hive (fig. 
41, a) with an alighting 
board (fig. 41, e) is 
placed on the escape 
board and is left in this 
position for twenty-one 
days, when all the bees 
will be found above on 
the movable frames. 
The skep is then re- 
moved, and the upper 
hive with the bees is 
lowered to a bottom 
board on the stand. 




Fig. 41. 

SKEP 
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METHOD OF TRANSFERRING BEES FROM A 
OR A BOX HIVE TO A MODERN HIVE 

b, Porter bee-escape board inverted; c, skep; d, 
p; e, temporary alighting board; 
entrance (g) for use during the process of 



modern hive 
live bod: 
>rary frame wi1 



EQUIPMENT 

The following equipment is suggested for the beginner, and will cost 
approximately twenty-five dollars : 

2 complete ten-frame standard dovetailed hives 

2 complete supers for either extracted or comb honey 

1 smoker 

1 bee veil 

1 pair bee gloves 

1 hive tool 
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2 complete Porter bee-escape boards 

2 wood and wire queen excluders 

2 pounds medium brood foundation 

i pound thin super foundation (for comb honey only) 

I pound no. 30 tinned wire 

1 spur wire-imbedder 

Whether comb or extracted honey is to be produced should be decided 
at the outset. For comb honey sections or boxes for the super will have 
to be added to this list, and the excluders can be omitted. The beginner 

will find it easier to produce 
extracted honey than comb 
honey, as it requires less skillful 
manipulation; also the yield will 
be greater and the cost of pro- 
duction per pound will be less. 

The beginner in beekeeping 
who starts with but one or two 
colonies may question the ad- 
visability of producing extracted 
honey at the outset, owing to 
the necessity of buying a honey 
extractor, which costs twenty- 
four dollars. This difficulty may 
be overcome if several bee- 
keepers in a locality buy and 
use this appliance cooperatively. 
The honey extractor will soon 
pay for itself in the time and 

FIG. 42. QUEEN EXCLUDER ^ ^ ^ ^ 

as the apiary grows it will be found indispensable. 

Honey may also be extracted by an old method, which, while not so 
rapid and convenient as using an extractor, is fairly satisfactory. The 
combs from the super are brought into the kitchen and uncapped with a 
knife that has been heated in a pail of hot water. Two strips of wood 
are placed across a large pan and the uncapped frames are laid on them. 
This simple apparatus is then placed above the stove so that the rising 
heat will cause the honey to flow from the cells and slowly drip into the 
pan. Care must be taken that the heat from the stove is not too great; 
otherwise the combs will melt and be ruined. Beeswax melts at between 
143 0 and i 4 5° F. 
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Persons accustomed to handle simple tools will find it advantageous to 
buy hives and supers flat and set them up according to directions sent by 
the manufacturer. This has the twofold result of reducing both the cost 
at the factory and the freight charges. After being set up the frames 
should be wired and full sheet foundation placed in them. 

The beginner should study carefully the following descriptions of equip- 
ment and tools so that the exact use of each article may be clearly under- 
stood. 

HIVE 



The hive (fig. 38) consists of a bottom board (the floor), the hive body, 
in which the brood frames are suspended from tin rabbets near the top, 
eight or ten brood frames (the Hoffman frame 9! x 17 1 inches may 
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A B C 

FlG. 43. STANDARD BEE SMOKERS 

A, a type popular in the United States and in Europe; B, a very practical and durable type used in 
all parts of the world; C, a cold-blast instrument, not so practical as the other two types shown 



be considered standard), an inner cover, and the roof, or outer cover. 
The frames of such a hive are movable and interchangeable, that is, they 
can be moved from one standard hive to another. The frames are pro- 
vided with metal spacers, which automatically space them the right 
distance apart and prevent the bees from, gluing the frames fast to the 
hive body. The end pieces of the frames are perforated with small holes, 
and the best practice is to string wire thru these holes to strengthen and 
support the comb that the bees build (fig. 47). All frames intended for 
the brood chamber or the extracting super should be wired. 

The hive should be raised several inches above the ground by means of 
drainage tiles or bricks, in order to protect the bottom board from decay. 
It will then be necessary to construct a slant runway, the width of the 
hive, up which the bees can walk when they return heavily laden from the 
field. The back of the hive should be slightly higher than the front, so 
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that water blown in during a storm will iun out. The hive should be 
painted white or some light color, never black. Dark colors absorb the 
sun's rays, and unless the hive is very well shaded the brood chamber will 
become overheated and the brood killed. The entrance of the hive should 
face south or southeast if possible, never directly north. Grass "and 
weeds must be kept cut in front of the hive, so that the bees may have 
easy access to it. To neglect this may mean the loss of a considerable 
part of the honey crop. 

It does not pay to build hives at home unless the measurements are 
made with great care, and this is rarely the case in homemade equipment. 
The result is generally endless trouble and disappointment. The standard 
hive is the cheapest and most satisfactory in the long run. 




FlG. 44. PORTER BEE-ESCAPE BOARD AND A DETAIL OF THE ESCAPE 



SUPER 

If extracted honey is to be produced, the super may be the same size 
as the brood chamber and like it in every detail, omitting the cover and 
the bottom board; or it may be shallow, in which case it contains frames 
5! x 17! inches. If comb honey is to be produced, the super will contain 
a section holder for supporting the little boxes, or sections, in which 
the bees build comb and store surplus honey. The sections come in 
various sizes, but the most popular one measures 4 J x 4 J x 1 \ inches. 
Either kind of super will fit the top of the brood chamber exactly, and 
supers can be piled up as many stories high as the crop demands. The 
inner and outer covers of the brood chamber are placed on the super 
when it is in position. 

QUEEN EXCLUDER • 

The queen excluder is an apparatus made of perforated zinc or of wood 
and wire, thru which the worker bees may pass freely, but which prevents 
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Fig. 45. BEE VEIL 



the queen and the drones from entering the storage super (fig. 42). The 
queen excluder is a very useful appliance and is placed directly over the 
brood chamber with the super set upon it. If not prevented, a vigorous 
young queen will go up into the super and lay eggs in the comb intended 
for surplus only; the excluder ^^^^ 
solves the problem of keeping f^=— 
her below. i ~ 

SMOKER 

The smoker is the most use- 
ful tool that has been invented 
for the bee yard (fig. 43). It 
must be used properly, how- 
ever, and is for subduing re- 
fractory bees, not for scorching 
them. Suitable fuel is cotton 
waste, dry rotten wood, or any- 
thing that will produce a large volume of smoke and not take flame 
readily. The beekeeper should bear this in mind and avoid the unpleasant 
consequences of torturing bees. 

PORTER BEE-ESCAPE BOARD 

The Porter bee-escape board is another necessary adjunct to 
the modern apiary (fig. 44). It is a trap-like device thru which 
the worker bees may pass out of an inclosure but thru which 
they may not enter. Placed in the center of a board the size 
of the inner cover, this apparatus can be put between the 
super and the brood chamber when the former is filled with 
capped honey; this enables the beekeeper to rid the super of 
bees without brushing them from the combs. 

BEE VEIL AND GLOVES 

A bee veil (fig. 45) and bee gloves afford adequate protection 
at times when bees are inclined to sting. The gloves may be 
discarded often, but the veil should not be laid aside care- 
lessly. It is no proof of superior ability in beekeeping to work 
with these insects without a veil; moreover such practice shows 
Fig. 46. a ^ ac ^ °^ understanding that sooner or later results in a face 
hive tool badly swollen and hard feelings toward the bees. 

HIVE TOOL 

The beekeeper should have the hive tool constantly at hand when at 
work with the hives (fig. 46). It is used for prying open the inner cover, 
for spreading the frames slightly before attempting to lift them from the 
hive, and for scraping off bee glue, or propolis, where it is not wanted. 



The Cornell Reading Course for the Farm 




FlG. 47. A METHOD OF OBTAINING BETTER COMBS AND ELIMINATING DRONE CELLS 

A, Hoffman frame wired; B, comb foundation laid in; C, comb fully drawn out 
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COMB FOUNDATION AND FRAME WIRE 

Comb foundation is a sheet of beeswax pressed by machinery into an 
exact copy of the midrib of honeycomb as made by the bees. This foun- 
dation is fastened to the center of the top bar of the frame, and the wire 
previously strung tightly thru the holes at the ends of the frame is imbedded 
in it by means of a heated tool, the spur wire-imbedder. This arrange- 
ment starts the bees building the kind of comb required, a comb with 
the greatest possible number of worker cells placed exactly in the center 
so that cells on both sides of the midrib are equal in depth. It pays to 
wire properly every frame for both brood chamber and extracting super. 
Such practice helps to prevent the comb from sagging in hot weather 
and breaking away from the top bar. Also, when the frames are wired, 
the combs will not tear out of the frames in the honey extractor, and 
when the brood combs are being examined time is saved, as there is little 
danger of breaking them by careless turning. Using full sheet foundation 
reduces the number of drones in the apiary by eliminating drone cells 
in the comb, saves the time and energy that bees would spend in the 
secretion of large amounts of wax, prevents cross-combing in the brood 
chamber and the super, and, most important of all, aids weak swarms in 
building up rapidly, thus making it possible for them to winter with ample 
stores and in vigorous condition. A comparison should be made of the 
irregular natural combs in a skep (fig. 40) with the comb built in a 
Hoffman frame that was wired and furnished with full sheet foundation 
(fig- 47). 

REFERENCES 

The honey bee. W. D. Wright. New York State Department of 
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Atwater. Farmers' bulletin 653. 

Sweet clover: utilization. H. S. Coe. Farmers' bulletin 820. 
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The following publications are for sale by the Superintendent of Docu- 
ments, Government Printing Office, Washington, D . C. : 

Protection and care of extracted honey. E. F. Phillips. U. S. Bureau 
of Entomology. Bulletin 75, Part I. Price 5 cents. 

Wax moths and American foul brood. E. F. Phillips. U. S. Bureau of 
Entomology. Bulletin 75, Part II. Price 5 cents. 

The behavior of the honey bee in pollen collecting. D. B. Casteel. U. S. 
Bureau of Entomology. Bulletin 121. Price 5 cents. 



ADDENDA 

p. 82. line 8 insert " European " before " foul brood.' ' 

p. 83. line 20 add: " also in Gleanings in Bee Culture and other American 
beekeeping publications." 

p. 92. add: How to increase the honey supply. E.R.King. Cornell 
Extension Bulletin 16. May, 19 17. 

How to keep bees. Anna B. Comstock. New York, Doubleday 
Page & Co. 1905. 
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BEGINNINGS IN BEEKEEPING 

DISCUSSION PAPER 

The discussion paper takes the place of the teacher in encouraging 
thought and self-expression on important points in the lesson, and aims 
to assist the reader in reviewing and applying them. Each discussion 
paper filled out and returned is read carefully, and a personal reply is 
made to questions on any agricultural subject. In order to continue a 
course, the reader should sign and return the discussion paper so that 
another lesson may be sent. Questions are included on the discussion 
paper for the purpose of assisting those readers who desire to give the 
lesson special study. The preparation of answers is optional. 

The available reading course lessons for the farm are arranged in series 
on the following subjects: the soil, farm crops, livestock, dairying, 

FRUIT GROWING, THE HORSE, POULTRY, VEGETABLE GARDENING, FLOWER 
GROWING, BEEKEEPING, PLANT BREEDING, FARM FORESTRY, COUNTRY 

life. New readers may enroll in one or more of these subjects. The 
first lesson in the series is sent on enrollment, and subsequent lessons 
are sent, one at a time, on the return of discussion papers. The reader 
may register for the Beekeeping Series by signing and returning this dis- 
cussion paper. The space below on this page is reserved for registration 
in other series, and also for names and addresses of residents of New 
York State likely to become interested in the reading course. 

(Detach, sign, and return for the next lesson in this series.) 
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(In answering questions, attach additional paper if needed and number 
the answers.) 

i . Discuss the various activities of the honeybee. Point out the extent 
and value of its usefulness. 



2. State the qualifications of a good apiary site. 



3. (a) There are twenty-seven worker and about twenty-five drone 
cells to the square inch of brood comb. Compute the number of drone 
cells in Hoffman frames in a ten-frame hive if one-fourth of the comb is 
built for drones, (b) Does it pay to have this number of drone cells in 
the hive? How can the proportion of drone cells be reduced? 
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4. (a) A vigorous young queen will lay three thousand eggs a day 
during the height of the season. Calculate how many square inches of 
worker comb are needed to accommodate her for twenty-one days, the 
amount of time required to produce one generation of worker bees, (b) If 
one-fourth of the brood comb in the hive is filled with honey, will the 
queen have room in an eight-frame hive to lay actively for twenty-one 
days? In a ten-frame hive? 



5. State and discuss the exact use of each of the following apiary appli- 
ances: super, Hoffman frame, frame wire, comb foundation, queen 
excluder, Porter bee-escape board. 



6. How would you transfer a colony of bees from a skep or a box hive 
to a modern hive? Give all the details. 



7. What indications would lead you to conclude that disease is present 
by an examination of the brood comb? What would lead you to believe 
that the queen of a colony is too old to be of service? 
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8. Why is it necessary to elevate the rear end of the hive more than 
the front? Why should the entrance be carefully kept free from grass 
and weeds? 



9. If hives are painted, what colors should be used? Why? 



10. Are bees kept in your neighborhood? If so, will you list the names 
and addresses of the beekeepers? 



Name. 



Address . 



Date. 



(Address all correspondence to the Reading Course for the Farm, College 
of Agriculture, Ithaca, New York.) 



